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NOTICES

Whe. US Government drawings, specifications, or other data are used for any
puipose other than a d«tinitely related Government procurement operation, the
Government thereby incurs no responsibility nor any obligation whatsoever,
and the fact that the Government may have formulated, furnished, or in any
way supplied the said drawings, specifications, or other data, is not to be

‘regarded by implication or otherwise, as in any manner licensing the holder

or any other person or corporation, or conveying any rights or permission to
manufacture, use, or sell any patented invention that may in any way be

related thereto.

Requests for copies of this report should be directed to either of the addres-
sees listed below, as applicable:

Federal Government agencies and their contractors régistered
with Defense Documentation Center (DDC):

DDC
Cameron Station
Alexandria, Virainia 22314

Non-DDC users (stock quantities are available for sale from):

Chief, Input Section
Clearinghouse for Federal Scientific & Technical Information (CFSTI)

Sills Building
5285 Port Royal Road
Springfield, Virginia 22151

Organizations and individuals receiving reports via the Aerospace Medical
Research Laboratories' automatic mailing lists should submit the addressograph
plate stamp on the report cnvelope or refer to the code number when cor-
responding aboul change of address or cancellation,

Do not return this copy. Retain or destroy.,
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FOREWOQRD

This report describes a suggested system of symbols and units for
use in environmental research. It has been devised over a period of
years in the Biothermal Branch, Environmental Medicine Division, Bio-
medical Laboratory, Aerospace Medical Research Laboratories, Wright-
Patterson Air Force Base, Ohio, under project 7222, "Biophysics of
Flight, " task 722207, "Biophysics of Flight: Human Thermal Stress."

Publication of this report does not constitute Air Force approval
of the report's findings or conclusions. It is published only for the
exchange and stimulation of idecas.

J. W. HEIM, PhD

Technical Director

Biomedical Laboratory

Aerospace Medical Resecarch Laboratories




ABSTRACT

A logical system of symbols to designate the widely accepted
biclogical variables routinely measured in environmental research is
described. Upper case letters are used for three major symbols of
temperature, heat quantity, and rate of heat transier. These are
modified by upper case subscripts for physical variables and lower
case subscripts for biological variables.

il




In a meeting called by the National Aeronautics and Space Admin-
istration (NASA) and held at NASA Manned Spacecraft Center, Houston,
Texas, on 10 March 1966, representatives of the various research centers
of NASA and the biological laboratories of the Air Force Systems Command
agreed on the desirability of standardizing symbols and units commonly
used in environmental research. In line with the system agreed upon
many years ago by respiratory physiologists (ref 1) the following set of
symbols {s recommended.

Three major symbols will be used.

T = temperature
H = rate of heat transfer or production

Q = heat quantity

Upper case subscripts will define physical variables.

A = air

w = wall

It

R radiant

evaporative

¢ convective

conductive
dry bulb

w = wet bulb

Lovrer case subscripts will define physiological variables.

]

r = rectal

esophageal

(1
]

g
i

tympanic
oral

skin

body
metabolism
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A dash above any symbol will indicate a mean value and 4 will
indicate a change in a variable. Should it be desired, a dot above any
symbol will indicate a time derivative.

S = mean skin
b = mean body
AT, = change in rectal temperature

r

For metabolic or atmospheric designations those suggested by the
Federation of American Societies for Experimental Biology should be used.

\}02 = rate of oxygen consumption

Ps = barometric pressure

A second subscript will be used, if necessary, to ir.dicate the time
of th . observation.

1= 1nltia1
f = final

Examples:

Q=Hs + He + Hy + H¢ + Hpp,

Q = quantity of heat

He = radiative heat transfer
H: = convective heat transfer
Hy = conductive heat transfer
H¢ = evaporative heat transfer

Hj, = metabolic heat production

Qp = quantity of body heat storage
Ta = air temperature
T = wall temperature
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Tw = wet bulb temperature

T, = rectal temperature

=3
i

e esophageal temperature

Ty = tympanic temperature

-3
’l

o= oral temperature

T=

s, initial mean skin temperature

TB = final mean body temperature
f

Less universally accepted terms such as "effective" or "operative"
temperature, "index of strain," "heart rate," etc, shall be defined in
publication as necessary. Symbols used should be abbreviations or, in
any event, clearly distinguished from those such as Te-. (esophageal

temperature) or T, (oral temperature).

Units used in publications shall always be in the metric system.
The author is well aware of the impact units such as the newton and the
joule will have on biologists in general and particularly on those who
are clinically oriented. However, in the interest ot standardization cnd
uniformity, the Systeme International d'Unites as agreed upon at the 1960
Eleventh General Conference on Weights and Measures (ref 2), is recom-
mended to the courageous,
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